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ABSTRACT 

. This report focuses on supporting professional development 
and presents research and its implications for mathematics and science reform 
to policymakers, educators, and researchers seeking to improve student 
learning and achievement. Topics include actions for administrators, new 
directions in instruction and professional development, the value of 
professional learning communities, and concerns about creating capacity for 
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collaborative sites (see sidebar, p. 3) 
spanning 15 schools. In addition to 
showing how a school's organization 
and context influence the change 
process, the study characterizes 
high-capacity schools in terms 
of the elements that contribute 
to fostering and sustaining 
instructional change. The study 
provides a new model for 
thinking about resource allocation 
and leadership roles and suggests 
how schools and districts can 



W hat factors contribute to a school's 
capacity to advance and sustain 
reforms? What resources and support systems 
do teachers need to achieve the instructional 
goals central to mathematics and science 
education reforms? How can schools and 
districts ensure a supportive context for 
teacher professional development, especially 
for teaching mathematics and science 
for understanding? 



support teachers as they change 
instruction to improve student 
learning and understanding in mathe- 
matics and science. 



Looking Inside the " Black Box' 



Such questions are at the core of a multiyear 
study conducted by sociologist Adam 
Gamoran and colleagues at the National 
Center for Improving Student Learning and 
Achievement in Mathematics and Science 
(NCISLA). NCISLA researchers closely 
examined the reform process in six design 



T raditionally, studies examining how 
resources influence student outcomes 
have treated schools as a "black box" — 
evaluating correlations between inputs 
(such as number of teachers or 
library resources) and outcomes (such as 
student achievement). Gamoran's study, 
building on research that examined 
the relationship between school 
organizational conditions and student 
learning (Newmann & Associates, 1996), 
proposes that - 



©Resources flow through multiple levels 
of the school organization and in 

multiple directions. 



© Material, human, and social resources 

each play a role in school and district 
efforts to support change (see sidebar , p. 3). 



©Teacher professional development is an 

essential engine for change. 

(See p. 2, Figure 1, Dynmic Model of Orga- 
nizational Change) 



The Redearch Project 



T he multiyear studies conducted by 
NCISLA researchers with partner 
schools in Wisconsin, Tennessee, and 
Massachusetts provided Gamoran and his 
team an ideal opportunity to examine a 
variety of organizational contexts in schools 
where significant instructional change and 
professional development occurred. 



The researchers followed the progress of 102 
teachers as they participated in professional 
development programs conducted over one 
to three years. From 1996 - 2000, the research 
team collected qualitative longitudinal data 
through 155 intensive teacher interviews, 42 
district and school administrator interviews, 
and observations of 102 professional 
development seminars. In addition, the 
team collected approximately 500 survey 
questionnaires from mathematics and/or 
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Figure 1 . Traditional Model of Resource Use Compared to Dynamic Model of Organizational Change 



DYNAMIC MULTIDIRECTIONAL MODEL 




science teachers at the collaborative sites 1 , 
including teachers who did not participate 
in the design coiiaboratives. These data 
illuminated the context in which teachers 
implemented reforms in their classrooms 
and school communities, providing insights 
about teachers' needs, school characteristics, 
and supports for professional development. 

All participating teachers were committed to 
changing their instruction. However, the 
sites differed in significant ways (see sidebar, 
p. 3, for details on coiiaboratives studied): in 
their specific reform goals, which were 
determined by the teachers; school type; 
reform context; location (suburban or urban);- 
and school structure (such as grouping by 
departments or cross-disciplinary teams). 
Three of the coiiaboratives involved just one 
school, whereas others assembled teachers 
from several schools within a district. The 
student populations of the three urban 
districts were much more culturally and 
linguistically diverse than the three suburban 
districts, which had higher percentages 
of students who were white, spoke only 
English, and did not qualify for free- and 
reduced-lunch programs. 

New Direction* in Instruction 
and Professional Development 

T he instructional reform at these sites 
embodied an approach to teaching and 
learning encouraged by professional organi- 
zations such as the National Council of 
Teachers of Mathematics and the American 
Association for the Advancement of Science. 
The challenge of such reforms is to redesign 



science and mathematics curricula to meet 
the goal of 'understanding for all" 
These reforms substantially alter the nature 
and demands of teaching. In this vision, stu- 
dents engage in scientific and mathematical 
reasoning as it is practiced in disciplinary 
communities. Teachers typically engage 
students in collectively exploring and 
explaining patterns in number and space, or 
explaining scientific phenomena. The goal is 
to foster students' understanding of key 
mathematical and scientific concepts as they 
engage in these activities. To meet these 
goals, teachers use their knowledge of their 
students thinking— as well as content 
knowledge— to guide instructional decisions. 
(See previous NCISLA in Briefs about the 
ways Elementary Students Learn Algebra With 
Understanding and High School Students Learn 
Science Through Scientific Modeling .) 

The professional development models used 
in these sites are unique in their focus on 
student thinking; they also emphasize 
building professional community. Through 
their involvement in the collaborative, the 
teachers increased human resources— as a 
result of learning and implementing new 
ideas— and built social resources through 
collaborating with one another. These 
professional communities, in which teachers 
shared and reflected on their practices and 
students' thinking, offered teachers a forum 
to develop ideas, identify ways to implement 
those ideas, and confront the challenges 
involved in changing their practice. 

(See p.4, Teacher Voices: The Value of 
Professional Learning Communities.) 



Findings 

V iewing professional development as the 
engine of change, Gamoran and team 
identified features of school organizations 
that supported and/or impeded teachers' 
professional collaboration. The research 
reveals the need for new conceptions of 
resources and school leadership to support 
instructional reform. 

Resources 

Time. Teachers cited time as their most 
important resource. Most teachers considered 
time spent planning and learning with 
other teachers as most valuable. In all of the 
coiiaboratives, teachers and researchers met 
to discuss instructional strategies and activi- 
ties that revealed student thinking. Teachers 
noted that this activity was vital to their 
growth and development as they worked to 
change their teaching practice. 

Expertise. Teachers also considered collabora- 
tion with experts inside and outside the school 
as important to their growth. University 
researchers often provided this expertise. At 
one site, 63% of teachers said they would 
go to one of the researchers if they had a 
question about mathematics and science 
teaching. At some sites, teachers identified 
district officials and other teachers in the 
collaborative as important resources. In 
response to the question, “What resources 
have been helpful or important to you this 
year for supporting your science instruction?” 
one teacher said, “People that I work with. 
That resource is invaluable. I don't know 



1 The particular contexts of Janus and Mimas made it impossible to collect useable sets of surveys from either of those sites. Response rates across all other sites ranged, over the years, from 66% to 86% 
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what I would do in another situation where 
I didn't have the experience of the other 
teachers to draw on for ideas . . . 
That resource for me is the one without 
which I would be floundering" 

Teacher communities. A pre-established 
community of teachers was not essential 
for instructional reform. However, at sites 
where teachers already collaborated, their 
relationships laid the foundation for the 
professional development group, and 
university researchers served as a catalyst 
for a process that was already under way, 
fostering continued learning and expansion 
of the community. Some factors inhibited 
the formation of professional communities. 
For example, "Mimas" High was organized 
into cross-disciplinary "families" that 
separated mathematics teachers from one 
another and made subject-matter collabora- 
tion difficult. In addition, an informal 
division between bilingual and monolingual 
teachers presented a significant barrier to 
collaboration. Without an established 
community, the Mimas group could not draw 
on social resources that might have supported 
and sustained the professional development 
program beyond the first two years. 



AN EXPANDED VIEW OF 

MATERIAL RESOURCES - things that 
can be bought, exchanged, dissemi- 
nated, or shared (e.g., computers, 
teaching tools, time, compensation). 

HUMAN RESOURCES - qualities of 
individuals that can be exchanged 
among groups of people (e.g., 
teachers' expertise, understanding of 
students' thinking, knowledge of 
content domains, insights about 
cultural and social aspects of 
classroom group interactions). 

SOCIAL RESOURCES - attributes of 
roles, relationships, or methods of 
communication that are found within 
a group. Social resources, such as 
trust and collaboration, create a sense 
of community. They result from the 
exchange of human and material 
resources when individuals and 
groups negotiate common purposes 
and develop shared norms. 




Leadership 

Responsive resource allocation. Adminis- 
trators whom teachers considered supportive 
of teaching for understanding were responsive 
to teachers' needs instead of attempting 
to focus or limit teachers' efforts. Instead of 
allocating resources as a means of constraining 
teachers' activities toward one instructional 
approach or another, these administrators 
allocated resources in response to directions 
that teachers identified. For example, a subur- 
ban principal in "Europa," WI, expressed his 
role as "a facilitator, someone who creates the 
environment where good teaching can take 
place and where decisions can be made in the 
best interests of kids." Responsive administra- 
tors also drew from human and material 
resources available outside the school, such as 
NCISLA researchers and district support. 

Distributed leadership. At the sites where 
teachers were successful in changing their 
instructional practice, Gamoran and team 
found that leadership was distributed 
throughout the organization. Administrators 
who supported teaching for understanding 
did more than just get out of the way. 
They provided opportunities for teachers 

Continued on page 7. . . 



Profte&sional Development Design Collabcratives 



At the Massachusetts, Tennessee, and Wisconsin study sites, teachers and NCISLA researchers collaborated to examine how students learn mathematics 
and science with understanding and developed professional development around student thinking and content knowledge. Through the elementary, 
middle, and high school design collaboratives, researchers and teachers engaged in design experiments to analyze classroom activities and plan 
instruction. Through a cyclical research and development process, participants collaboratively developed and analyzed instructional materials and 
pedagogical techniques, adding to the body of research knowledge on teaching and learning, and strengthening teachers' practices. (The design 
experiment research methodology is outlined in Cobb, 2001.) 



Collaborative Sites Studied 



(All names are pseudonyms.) 



Caliisto Elementary and Middle (MA) Four urban K-8 schools 

Focused on teaching bilingual students science for understanding. 



22 teachers and 2 lead researchers 



Europa Elementary (WI) Four suburban elementary schools 

Focused on teaching through scientific and mathematical modeling. 



49 teachers and 2 lead researchers 



Europa Middle School (WI) One suburban middle school 

Developed a multigrade algebra curriculum using Mathematics in Context materials. 



12 teachers and 2 lead researchers 



Janus Middle (TN) Four urban middle schools 7 teachers and 2 lead researchers 

Proposed to develop a statistical unit. The project was cancelled because of competing district curriculum mandates. 

Mimas High ( WI) One urban high school 4 teachers and 1 lead researcher 

Focused on bilingual students' thinking in algebra, based on materials from the Connected Math curriculum. 
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Oberon High (WI) One suburban high school 

Created a series of instructional units that emphasized modeling approaches to science. 



8 teachers and 1 lead researcher 
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TEACHERS' VOICES: The Value of) Professional Learning Communities 

A t five sites where professional development took place, teacher learning was clearly evident. Teachers discussed their learning and 
subsequent instructional changes in interviews, citing the importance of collaborating with colleagues. Following are some brief 
insights NCISLA researchers gleaned from teacher interviews. 



A Shared Sense of) Purpose 
and Focus on Student Thinking 

A fter a full-day professional development workshop, the 
researcher described an interaction between a veteran teacher 
(Sara) and two teachers in their second year with the project. The 
observer noted, "In discussion with the small group [whose members 
had used a common activity in each of their classrooms], it 
emerged that Sara had a lot more information about children's 
thinking than the other teachers because she had interviewed the 
children. Sara explained that she carried out this exercise by 
taking kids into small groups of six at a time while the 
other 2/3 of her class were with the teacher's aide. . . 

Sara was clearly a resource for the other 
teachers. She was advising them on who to 
use the sheets with, for example. . . 

Sara also takes advice. She asked 
about first graders since some of the 
other teachers had more experi- 
ence teaching first graders than 
she did " The shared activity 
allowed for a focused discussion 
regarding student thinking 
and learning in mathematics. 



TEACHER 1. 

That's the main thing that you miss [from] student 
teaching. Bouncing ideas off of other people. It helps me 
to think about things. 

TEACHER 2: 

Last year, [the lead researchers] shared a lot with me. 
One of the biggest advantages of being in the project 
is having an extra adult and being able to share 
observations on what you did. 



Collaborating on 
Ways to Improve 
Student Learning 

A n Oberon suburban high 
school teacher discussed the 
value of collaboration: "I think 
[collaboration has] affected my class- 
room a great deal. I think writing cur- 
riculum with other people is very good, 
because no matter how much energy and cre- 
ativity and background you put into it, other peo- 
ple always have other ideas as well. And that’s what I love 
about working on a team, because you end up coming up with 
something better than [any] of the people could have done on 
their own ..." 

Making Teaching Practices Public 

A s part of the collaborative project, researchers observed the 
teachers in their classrooms and provided feedback. The 
following excerpt from a Europa suburban middle school 
collaborative meeting, at which the teachers discussed potential 
times for the researcher to observe their classrooms, illustrates the 
value of getting feedback and the ways teachers can draw on the 
human and social resources developed through their community: 
O 
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TEACHER 3: 

Last year, there seemed to be 
a better balance. With a bigger 
group, it's harder. 



RESEARCHER: 

Last year, the number of 
teachers was equal to the 
number of researchers. 
[Now] with everyone 
doing teaching experi- 
ments, there are more 
teachers than researchers. 



TEACHER 3: 

Would it be possible to work 
together without researchers? 
Observing each other would in 
some ways be more valuable. 



RESEARCHER: I agree whole-heartedly. 



[Recognizing the limits of} researchers 9 time to continue 
supporting teachers one-on-one, this researcher supported 
teachers combining available human and social resources 
and drawing on the expertise of} colleagues to proceed in 
their learning and professional development.] 

What Was Unique About 
These Learning Communities? 

I n contrast to teachers’ usual practice of working in isolation and 
meeting primarily to discuss administrative details, these 
teachers collaborated, engaged in reflective dialogue that focused 
on student thinking, and made their teaching practices public. 
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"A school with high capacity 
effectively deploys material, human, 
and social resources. 

The most important use of material 
resources is to support teacher 
professional development, which also 
increases the capacity of the school to 
engage in and sustain reform. 

Professional development, in effect, 
increases human and social resources..." 

Adam Gamoran, NCISCLA lead researcher 

T here is no single way to foster successful 
school reform. However, administrators 
and teachers working together can increase a 
school's capacity for building powerful 
professional development and sustaining 
instructional change. Leveraging resources, 
expanding leadership roles, and making 
support for teacher professional development 
and learning communities a priority combine 
to enhance and sustain instructional change. 

What Resources are 
Important f for Supporting 
Instructional Reform? 

T his research suggests that time is the most 
important material resource. The study 
also highlights the importance of expanding 
notions of resources to include human and 
social resources, which are essential in 
establishing and sustaining a professional 
community in which teachers- 4 

© Share a sense of purpose. 

© Focus collectively on student learning. 

©Collaborate on ways to improve student 
learning. 

© Engage in reflective dialogue on the nature 
and practice of teaching. 

© Make public their own teaching practice. 

4 Newmann and Associates (1996). 

o 



Researcher Observations 



Administrators will want to provide 
teachers with significant time for collab- 
oration and professional development. 
For example, the teachers at these sites, 
on average, had one or two 2-hour 
meetings per month and engaged in 
intensive summer workshops. Although 
most teachers viewed curricular 
materials as less important than time, 
bilingual teachers tended to consider 
curricular materials equally as important 
because having to translate materials 
that were not in the language of 
instruction took up valuable time. 

The use of prepackaged curricula was 
also a site-based decision. Only one 
of the sites used a prepackaged 
curriculum; others developed their own 
curricula as part of the collaborative 
process. Although the “from scratch" 
approach provided flexibility, it also left 
some teachers frustrated by the time 
spent on administrative issues during 
the curriculum-development process. 

Ultimately, districts and schools with high 
capacity to support instructional change use 
their resources strategically to create new 
resources that foster change. For example, 
districts and schools that wish to enhance 
their capacity for change would do well to— 

© Increase teachers' opportunities to meet. 

© Provide an infusion of human resources 
by bringing in outside experts. 

© Allow teachers autonomy to try new 
approaches in a supportive environment. 

What Forms of Leadership 
Support Teachers' Professional 
Growth and Collaboration? 

T his study highlights forms of leadership 
that support teachers' professional 
development and collaboration. Specifically, 
leadership that supports change is responsive 
to teachers' expressed needs. When leadership 
is distributed across the organization and 
teachers and administrators collaborate on 



decision making, teacher-leaders emerge and 
professional communities grow. As Gamoran 
notes, "this requires administrators to rethink 
their roles from the director of activity to a 
facilitator - someone who draws connections, 
someone who makes linkages, someone 
who supports the initiatives that teachers are 
taking." With sufficient organizational 
support in place, teachers can grow 
professionally and eventually take on 
leadership roles that contribute to the 
capacity of the school. 

An administrator wanting to support 
teachers in instructional change should— 

© Allocate human and material resources 
based on teachers' input and the particular 
organizational context. 

© Distribute leadership roles across the 
faculty to draw on and enhance in-school 
human and social resources. Establishing 
these informal leadership roles does not, 
however, eliminate the need for formal 
leadership in managing logistics. 

© Pay attention to potential barriers that 
could constrain or inhibit community 
building. Examples of such barriers include 
cross-disciplinary "families," divisions 
between bilingual and monolingual 
teachers, or competing initiatives. 



Researcher Observations 



The researchers noted a potential 
problem associated with reliance on 
entrepreneurship to generate resources 
for teachers, suggesting some administra- 
tors might need to be more proactive 
in the allocation of resources. Novice 
teachers or those outside the networks 
failed to obtain resources they needed. 
Human resources, such as university 
researchers, were not always offered to 
bilingual teachers unless the program 
was district-wide. Administrators face a 
real challenge in wanting to be respon- 
sive to individual teacher commitment 
while also maintaining an equitable 
distribution of resources. 
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How Can Schools 
Overcome Obstacles to 
Instructional Reform? 

I n many ways, the sites examined here faced 
challenges that schools across the nation 
commonly face. The new conception of 
resources and leadership offered here suggests 
ways some of these challenges can be addressed. 

Tackle teacher turnover and administra- 
tive changes. Professional communities will 
inevitably lose key human resources over time. 
Sustaining change requires finding new ways to 
recruit and generate new human resources. 
Powerful professional development is one way 
of increasing human resources within a school 
or district. Ideally, teachers in a supportive 
context can maintain their professional 
development even after outside experts or 
leaders leave a school. 

Tap untapped resources . When leaders 
evaluate a schools material, human, and social 
resources, they can identify not only what's 
missing, but also which untapped resources 
can be better utilized. For example, local 
universities or teachers in the vicinity of the 
school or district are commonly overlooked as 
potential resources. In addition, when resources 
are evaluated and allocated in response to 
articulated teacher needs, their positive impact 
can be magnified. 

Promote prof essionai development to meet 
standards . Standards play an important role 
in current educational reforms. The study 
shows how accountability and standards 
can become a resource for teachers' 
professional development, or a constraint to 
change. The type of professional development 
described here can provide teachers an 
opportunity to make sense of standards and 
collaborate on ways to implement them 
effectively. When teachers have adequate 
human, social, and material resources, 
they are more empowered to respond to 
state standards. 



How Can School Leaders Better 
Sustain Instructional Reforms? 

S ustainability is most likely when all four 
conditions-integration, linkage, organiza- 
tional integrity, synergy (see p. 7)- are met. 
Administrators wishing to sustain reform 
would do well to— 

© Encourage professional communities by 

establishing trust, mutual expectations, and 
shared values to enhance integration. 

©Develop linkages with community 
resources that would contribute to teachers' 
professional development. 

© Enhance organizational integrity by 

reducing the number of divergent 
instructional programs and rules that 
constrain the change process. 

© Inform key figures outside the professional 
development group of what the group is 
producing and why it is valuable to ensure 
alignment of goals and to enhance synergy. 



Researcher Observations 



NCISLA researcher Tona Williams noted the 
importance of professional development 
for implementing state standards. 

"I think there's a common conception that 
standards are much more transparent to 
implement than they actually are. And 
usually to really interpret them effectively 
and to implement them well, teachers 
need to be able to collaborate with each 
other and to figure out how exactly those 
standards can be translated for their 
particular students and the context 
of their particular school . . . 

It really helps if that's done in a group 
context, and in cases where that's not 
possible. . . . teachers are more likely 
then to just follow whatever outline 
is given to them." 
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Transforming Teaching in 
Math and Science 

HOW SCHOOLS AND DISTRICTS CAN SUPPORT CHANGE 

by Adam Gamoran, Charles W. Anderson, Pamela Anne Quiroz, 
Walter G. Secada, Tona Williams, and Scott Ashmann 




School teachers and administrators 
across the nation are striving to improve 
teaching and learning, often with the 
help of outside experts, such as leaders 
of change movements, designers of 
comprehensive reforms, and university 
researchers. How can schools and dis- 
tricts best support these efforts to 
improve ? For teachers attempting to 
' teach for understanding ' — focusing on 
student thinking, examining powerful 
scientific and mathematical ideas, and 
providing equitable opportunities for 
learning — what supports and barriers are 
presented by their schools and districts? 

How can the supports be enhanced and 
the barriers overcome? Schools and dis- 
tricts with the capacity for change 
develop material, human, and social 
resources and allocate them strategically 
to enhance teaching and learning, pp 

—FROM THE INTRODUCTION 



This book reports on a 5-year study of the context of 
changes in teaching, carried out at the National 
Center for Improving Student Learning and Achieve- 
ment in Mathematics and Science (NCISLA). Teachers 
and researchers at six sites collaborated to enhance 
teaching for understanding, and the authors of this 
book base their findings on observations of the dis- 
trict and school contexts in which the collaborations 
occurred. 

KEY FEATURES INCLUDE: 

Answers to important questions such as 
how schools operate as organizations, 
how they control work, how they respond 
to changes in the environment, and how 
they improve classroom teaching and 
learning 
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Elements that professional developers 
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staff on teaching improvements 
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. . . continued from page 3 
to take on leadership roles, allocated resources 
in response to teachers' needs, and helped 
establish productive relationships among 
teachers. Through distributed leadership, 
teachers developed expertise that they shared 
with their colleagues in a supportive context. 
This helped establish a professional commu- 
nity and, importantly, generated new human 
and social resources. Gamoran explains that, 
“by investing resources in professional devel- 
opment, the resources are not used up but 
instead generate new resources. That's why 
we see professional development at the very 
center of the change process" 

School and district contexts. The design 
collaboratives were embedded in school 
and district contexts that both helped and 
hindered the change process. For example, the 
Europa district's support for “circles of 
excellence" and innovation among teachers — 
combined with the elementary school's hiring 
flexibility and significant allocation of 
professional development time - positively 
supported instructional change. At times, 
school or district content-specific visions failed 
to align with the collaboratives' goals for 
teaching for understanding. At Janus, district 
goals that diverged from teaching for 
understanding, combined with strong 
accountability measures, pressured teachers to 
withdraw from the collaborative project. 

At most sites, administrators advanced a more 
general vision, such as “all children can learn," 
and teachers at those sites reported high levels 
of classroom autonomy. However, this 
approach was problematic at Callisto, where 
the district supported teaching for understand- 
ing, but a broad range of divergent programs 
competed for teachers' time and energy. As a 
result, at Callisto teachers' efforts to pursue 
their interests in teaching for understanding 
were constrained. These findings illustrate 
how the interrelated components of a school 
context influence its capacity for change and 
the sustainability of teacher collaboration. 

Community and Resource 
Building to Sustain Change 

T eachers working to teach for understand- 
ing changed more than their classroom 
practice. In the ongoing partnerships, schools 



gained access to or created new human, 
material, and social resources, developed new 
styles of leadership, and formed professional 
communities. The infusion of these human and 
material resources enhanced social and 
professional ties that supported the change 
process and encouraged generative teacher 
professional development. 2 Although instruc- 
tional change was evident at all five sites with 
established design collaboratives, sustaining 
that change proved to be a significant challenge. 

Sustainability. Gamoran's research team was 
interested in the potential for sustainability 
at these sites and examined the following 
four qualities of professional communities 3 : 

9 Integration. Refers to trust, mutual 
expectations and shared values that 
form the social resources necessary for 
a learning community. 

© Linkage. Refers to the connections 
between the professional community and 
the wider environment. This process 
allows members to draw in important 
material and human resources. 

9 Organizational integrity. Refers to the 
coherence, competence, and capacity of 
institutions to manage the change process. 
A school with high organizational 
integrity looks different from one in which 
rigid rules and procedures work to 
encourage members to follow standard 
routines. Such a school is also flexible and 
responsive to the change process. 

9 Synergy. Refers to the relations between 
efforts of the community that is trying 
to change and those of the organizations in 
its larger environment. This factor 
recognizes teachers' embeddedness in an 
environment of organizations and the 
importance of alignment of goals within 
that environment. 

The analysis suggests that neither integration, 
linkage, organizational integrity, nor synergy 
are sufficient individually for maintaining 
generative teacher professional development 
and changes in practice. (For more about gen- 
erative professional development, see Franke, 
Carpenter, Levi, & Fennema, 2001.) Rather, 
all four dimensions are intertwined, such that 
the lack of one can undercut another. 



Next Steps 

T he research suggests three key steps to 
supporting teaching for understanding: 
teacher commitment to shared goals, responsive 
school systems, and improvement of the 
research base. Each of these steps depends on 
the participation of teachers, school adminis- 
trators, and researchers. The development of 
professional communities supports the 
change process and can generate additional 
human and social resources. In this vision for 
teacher professional development, teachers 
contribute to their professional growth and to 
the capacity of the school— and they expand 
the research base through their investigations of 
the ways students learn with understanding. 

Commitment to change requires a rethinking 
of the ways schools are organized to obtain, 
create, manage, and allocate these resources. 
(See Practical Considerations (p. 5-6) for 
ways school administrators can support 
instructional change). An awareness of the 
ways in which the four dimensions of 
sustainability relate to one another in various 
contexts may help other groups negotiate the 
change process in their school or district. 
Future research will need to address ways to 
create professional communities where 
none exist in order to lay a foundation for 
initiating change. 

Adam Gamoran 
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• school reform 

© school organization 
and resources 

© inequity in education 

© curriculum tracking/ 
ability grouping 

Professor, sociology 
and Educational policy Studies 
University of Wisconsin-Madison 
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University of Wisconsin-Madison 
1025 W. Johnson St., Madison, Wl 53706 
PHONE: (608) 263-7582 
E-MAIL: ncisla@education.wisc.edu 




^Franke et al. (2001) further clarified that sustainability of change includes generality of practice. Teachers whose practice is generative apply what they have learned in their professional development experiences and continually 
their practice as they learn more about the ways students think about mathematics and science content. 
v lalities are based on aframework originally developed by Woolcock(1997). 



ERIC 



® 11 



BEST COPY AVAILABLE 



i» Brief Supporting Professional Development & Teaching for Understanding— Actions for Administrators 



VOL.2 , NO. 1 Fall 2002 



For More Information 

This issue of in Brief is based on research reported on 
in a forthcoming book, Transforming Teaching in 
Math and Science: How Schools and Districts Can 
Support Change, by Adam Gamoran, Charles W. 
Anderson, Pamela Anne Quiroz, Walter G. Secada, 
Tona Williams, and Scott Ashmann (Teachers 
College Press, in press). For additional publications 
by Adam Gamoran, see the NCISLA website at 
h tip:// www. wcer. wise, edu/ncisla/pu blications. 

about in Brief; 

This publication and the research reported herein 
are supported under the Educational Research and 
Development Centers Program, PR/Award Number 
R305A960007, as administered by the Office of 
Educational Research and Improvement, U.S. 
Department of Education, and the Wisconsin 
Center for Education Research at the University of 
Wisconsin-Madison. The opinions expressed 
herein are those of the featured researchers and 
authors and do not necessarily reflect the views 
of the supporting agencies. 



about NCISLA 



NCISLA is a university-based research center 
focusing on K-12 mathematics and science 
education. Building on several years of research, 
Center researchers collaborate with schools and 
teachers to create and study instructional 
approaches that support and improve student 
learning and understanding of mathematics and 
science. Through research and development, 
the Center is identifying new professional 
development models and ways that schools can 
better support teacher professional development 
and student learning. 

NCISLA Director: Thomas P. Carpenter 
NCISLA Associate Directors: Jim Stewart & Paul Cobb 
NCISLA Communication Director: 

Susan Smetzer- Anderson 

Writer; Valerie Farnsworth 

Editor: FaeDremock 

Designer: Linda Endlich, IMDC Graphics 

Permission to copy is not necessary. 

This publication is free on request. 

© 



Referenced 



Cobb, P. (2001). Supporting the improvement of 
learning and teaching in social and institutional 
context. In S. Carver & D. Klahr (Eds.), Cognition 
and Instruction: Twenty five years of progress. 
Mahwah, NJ: Erlbaum. 

Franke, M. L., Carpenter, T. P, Levi, L., & Fennema, 
E. (2001). Capturing teachers' generative change: 
A follow-up study of teachers' professional 
development in mathematics. American 
Educational Research Journal, 38 (3), 653-689. 

Gamoran, A., Anderson, C. W., Quiroz, P. A., 
Secada, W. G., Williams, T., and Ashmann, 
S. (in press). Transforming teaching in math 
and science: How schools and districts can support 
change. New York: Teachers College Press. 

Newmann, F. M., & Associates. (1996). Authentic 
achievement: Restructuring schools for intellectual 
quality. San Francisco: Jossey-Bass. 

Woolcock, M. (1997). Social capital and economic 
development: Toward a theoretical synthesis 
and policy framework. Theory and Society, 
27, 151-208. 






NATIONAL CENTER FOR IMPROVING STUDENT 


Nonprofit Organization 




LEARNING & ACHIEVEMENT IN MATHEMATICS & SCIENCE 


U.S. POSTAGE 


W i 


Wisconsin Center for Education Research 


PAID 




School of Education, University of Wisconsin-Madison 


Madison, Wisconsin 


nfnfii 


1025 West Johnson Street, Madison, WI 53706 


Permit No. 658 



NIQUI BECKRUM 
DATABASE COORD 
ERICx'CSMEE 
1929 KENNY RD 
COLUMBUS OH 43210-1015 



■IKK. 



Wisconsin Center for Education Research 



VOL. 2, No. 1 



Phone: (60S) 265-7582 



12 



School of Education, University of Wisconsin-Madison • 1025 West Johnson Street 
E-mail: ncisla@education. ivisc.edu • Website: hntr.//wivw. ivcer.wisc.edu/ncisla 



Madison, Wisconsin 53706 



pa r i ?nn? 




U.S. Department of Education 

Office of Educational Research and Improvement (OERI) 
National Library of Education (NLE) 
Educational Resources Information Center (ERIC) 




NOTICE 

Reproduction Basis 



This document is covered by a signed "Reproduction Release (Blanket)" 
form (on file within the ERIC system), encompassing all or classes of 
documents from its source organization and, therefore, does not require a 
"Specific Document" Release form. 




This document is Federally- funded, or carries its own permission to 
reproduce, or is otherwise in the public domain and, therefore, may be 
reproduced by ERIC without a signed Reproduction Release form (either 
"Specific Document" or "Blanket"). 




89 ( 1 / 2003 ) 



